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70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

the description: 

pages 

pages 

pages 



□ 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



_, filed with the letter of 



□ 



the drawings: 
pages 

pages 

pages 



, as originally filed 
, filed with the demand 



filed with the letter of 



| [ the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

. , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I 1 the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I 1 the language of publication of the international application (under Rule 48.3(b)). 

I 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

1 I containeTflfr^fie international application in writtenlbrm. ~~ 

1 I filed together with the international application in computer readable form. 

1 [ furnished subsequently to this Authority in written form. 

I 1 furnished subsequently to this Authority in computer readable form. 

1 1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

1 1 the claims, Nos. 

1 I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1-44 YES 

Claims NO 

Inventive step (IS) Claims YES 

Claims 1-44 NO 

Industrial applicability (IA) Claims 1-44 YES 

Claims NO 



2. Citations and explanations 
Claims 1-11 and 25-44 

Document 1: JP, 10-321719, A (Hitachi, Ltd.), 4 December, 1998 (04.12.98), full text, Figs. 1- 
18 

describes (1) a semiconductor device, comprising an element separation region as a first 
insulating film, a gate insulating film as a second insulating film, a gate electrode as a first 
conductor piece, a third insulating film destined to be an etching stopper, and a fourth insulating 
film as an interlayer insulating film respectively formed on a semiconductor substrate, wherein 
the fourth and third insulating films are provided with an opening to form a second conductor 
piece used as a plug, and (2) a production method thereof, and also describes that a silicone 
nitride film is used as the third insulating film. 

Document 2: JP, 9-153546, A (Fujitsu Ltd.), 10 June, 1997 (10.06.97), paragraphs [0082]- 
[01 14], Figs. 13-20 

describes (1) a semiconductor device, comprising an insulating film destined to be an etching 
stopper and an interlayer insulating film, wherein these insulating films are provided with an 
opening to form a conductor piece used as a plug, and (2) a production method thereof, and also 
describes, iiyg^agraph [0089], that siliconesrritride films formed by a PE-GVD method are used 
as the insulating films. 

Document 3: JP, 5-47753, A (Oki Electric Industry Co., Ltd.), 26 February, 1993 (26.02.93), full 
text, Figs. 1-3 

describes that (1) a silicone nitride film formed by a plasma CVD method is used as a protective 
film of a semiconductor element, and (2) a silicone nitride film formed by a plasma CVD 
method of a reactive gas not containing ammonia is provided as a layer underlying it, for 
preventing the diffusion of hydrogen. 

Document 4: JP, 3-286532, A (Hitachi Electron Engineering Co., Ltd.), 17 December, 1991 
(17.12.91), full text, Figs. 1-6 

describes the formation of a silicon nitride film by a plasma CVD method using nitrogen and a 
silane, and in reference to Figs. 1 (a) and 2 (b), it is disclosed that if the temperature is raised, the 
hydrogen content of the silicone nitride film decreases. 

It is disclosed in document 3 that an underlying silicone nitride film kept smaller in hydrogen 
content is preferable for the characteristics and life of a transistor, and document 4 describes 
temperature dependence. Considering these, it is considered to be obvious for a person skilled in 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of Box V (Citations and explanations): 

the art, to form the silicon nitride film destined to be an etching stopper described in document 1 
or 2, by a plasma CVD method of a reactive gas not containing ammonia, at a temperature 
higher than that for forming a silicon nitride film usually formed as a passivation film. 

The particular constitutions described in the above respective claims are merely well known 
and obvious matters as disclosed in document 1 . 

Claims 12-24 

Documents 3 and 4 describe the formation of a silicon nitride film by a plasma CVD method 
not containing ammonia using monosilane and nitrogen as a reactive gas, and especially 
document 4 [Figs. 1 (a) and 2 (b)] discloses the formation of a silicon nitride film having a small 
hydrogen content by a plasma CVD method of 400 degrees. 

It is disclosed in document 3 that a silicon nitride film smaller in hydrogen content is 
preferable for the character istic s and life of a trans istor. So, it is conside red to be obvious for a 
person skilled in the art, to form a silicon nitride film destined to be an etching stopper described 
in document 1 or 2, by a plasma CVD method of a reactive gas not containing ammonia at a 
high temperature higher than 400 degrees. 

The particular constitutions described in the above respective claims are merely well known 
and obvious matters as disclosed in document 1 . 



Form PCT/IPEA/409 (Supplemental Box) (July 1998) 



*> page 



BLANK 



(USPfO) 



(i9) m&zittmmm&m 

(43) @&4tg3B 
2001 *f 1 B, 18 H (18.01.2001) 




PCT 



do) mm< 
WO 01/04946 Al 



(si) gemtttts 6 : 

(21) m&mmm^-. 

(22) SfgEttKB: 

(25) SERUIKDSSS: 

(26) SB8^BB©S!I: 



H01L 21/768,21/318 
PCT/JP99/03703 
1999 ^7^8Q (08.07.1999) 
B*gg 



(71) dlSIA (#H£BlE < ±-C<0»3igl::olvC): *fc*t£tt 
B SfcSf^Br (HITACHI, LTD.) [JP/JP]; f 101-8010 )KJ£ 
SB^-ftfflBWBBKJSr^ET 16*16 Tokyo (JP). B3fc 
j£&.x KD r ^ *4&SC£*±-(HITAGffl TOKYO 
ELECTRONICS CO, LTD.) [JP/JP]; T 198-8532 jKJS 
Kffi3T m 3SHS2 Tokyo (JP). 



(72) SSBJ1#; *3<fcL* 

(75) *ia#/UJllX(J|fcSICOLXTa)^): HJS fffl (FUJI- 
WARA, Tsuyoshi) [JP/JP]. — 5gB#^ (ICHINOSE, Kat- 
subiko) [JP/JP]. *:|glS56 (OHASHL Naohumi) [JP/JP]; 
T 198-85 12 m3S«B»«ir1i«fairAT S 16Sifia)3 4*5fc£ 
a Blt«f^Rlr-r/WXBa«l-tr>^rt Tokyo (JP).*UJ 
fit 3k (USHIYAMA, Masahiro) [JP/JP]; t 985-8601 JK 
)fi«J@»#mm^ Y5S-T@280SifettS^tt B 
4>*W3SRff Tokyo (JP). ^IS€f£ (SAITO, 
Tetsuo) [JP/JP]; T 198-8532 SS«S#*SftiS«3T @3 
§%2BAIftXL/^ KP=.^X*S;SC^ttrt Tokyo 
(JP). 

(74) ftS A: {S Jf*S3(TSLTSLT, Yamaio); T 160-0023 3g 
j£fB8HSEBSiHa7T S 22#45# N.S. Excel 301 !S# 
BB&1$8t*fKi?r Tokyo (JP). 



(54) Title: SEMICONDUCTOR DEVICE AND METHOD FOR PRODUCING THE SAME 

(54) fSHO^ft: *MM*8«fc«fc 



o 




16 13 3 8 



16 8 8 16 16 9 9 16 4 16 



(57) Abstract: A high-performance high-reliability 
semiconductor device having a silicon nitride film 
( 1 7) for self-alignment which is so formed as to cover 
the gate electrode of a MISFET by a plasma CVD 
method in which the wafer temperature is 400°C 
or more, and the material gases are monosilane and 
nitrogen. A silicon nitride film (44) constituting a 
passivation film is formed by a plasma CVD method 
in which the wafer temperature is around 350°C, and 
the material gases are monosilane, ammonia, and 
nitrogen. The quantity of hydrogen contained in the 
silicon nitride film (17) is less than that contained 
in the silicon nitride film (44), and the amount of 
hydrogen liberated from the silicon nitride film (17) 
is little. 
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5 ^©f-^ (7-OE) K.*tJ£U ^ y h J ©f-^tt 3%^^©f-^ ( 

*\ NH 3 y7Xvio < tt;N 2 /7Xv-e(il 7C^^f^^«tS7 p 7X-^36S^J5£L-C 
V^S^lC^L, NH 3 /N 2 07°7Xv-C'li27ci^l:J:5y7Xvi: #9 > 1 

10 i^5 0 -f-Jtc*?*,, ^yhH, 1 (Dy*—* k#4>'h J&t*—* k<Dt&t±. 
"C:i3B, 2 7ca$#;* IIJfclilL-C, ^«T'fc5#^ B B B v'y 

&mW1rZ>tctblc g-mgk^V ny^Nj^XvtMILfct, 9 5 0°C, 
1 0?)><Dmf&m%:MLtcM&<O'r'-? W>hK) /^##l-&5 0 ^>1^K 

8tO:#W:£C5o — *\ 9 5 O^M^fMS ^jtLfc^©2% 
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5 #i:#ot#feV>!J = ^Bltf>*£^:fls±# (7>f^F©i^) -t-SWttMIJUiTKSI 
X.H5o ^Jte^m^S'fbS*!* 1 7^27C^^f^«:fflV^T4 o o^^Uitr*^ 

10 H^l^LTV^. 

fc£;ttfCVDifcfcJ:«3J&j£-r5o SIHMfefcBI 1 8 tt, PSG, SOG^ 

psg, soG«esasiE»w*iKSrfflv^»i, wm^rax^n 
*:<y— hmm7 sr^»^a«>ii^, *B©¥a^* s ^st-*5o psg. 

20 soG^£ISi^54§-£-&v:te. i/y^ y y^s^iif w^r^rofcfcro^a 
*sfr 3&s % tuiE<^il (9 Mib^m^ 1 7a>ib<a*i^lTO}imy£nT^S;^ 
£ftt£H?JBIl 7<Z>*J« X ^— h*ffi7#<0«£t±:#fc5^tt3E»U MI SF 

ft**, SffltegMBgl 8©fIfifcit«CMP (Chemical Mechanical Polish 
25 ing) &&m^XW-&.<kLXi>Bi\t\ 
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0 5 (b) fc^-TJ; 3 I2(7)x. 7 5 1 y^^-C, ^i^7L2 0J&g|5 
if^fj^Xh, *<DTM (Tift) "Cfc 5 l (*^«l®«6 2) o»J 

te^-y^^-yzmuxzz,, -tteiotb^ mtmmmi Komtstt. sr^^mi 
^s^i^tt, -arv^fv^bspifigii 7©ji$©2^©i tcffia-rsss-e+4> 

« 2 $5 dSiSPJ (c 3i y ^ > ^ $ £ IS f J £ A, £ £ C V ^ 

11 6 (a) g*8£?L2 0 P^fd^^ >T 2 1 SrfctxLtfWT© 

£ 5 LT^fifci-So *i\ SM*?L 2 0 ©FW£^tf*N*#Slg 1 ©^St^M-fk 
(T i N) JK«r^i-S 0 S<k^^Btttfci:^tiCVDjfeJcJ:?)^-c 

&«a^£fc^*^JK£^/ifc-?£r5 0 ^jb\ Mill 7 2SiWJKUB^fcfc, 
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5 06 (b) ^-f«fc5t-> lf B »li 8ioj:(;/7^2i±i: > gffc 

2 £7£j&U $ 1 IEilM^/£JB<Z>i|ife»IR2 3 Mt5o 

$112 2 fit, &&IR2 3^<Z)3t*PX<7>|^tc:3iy^^^^ b 3 , 

&&IR2 3JCttbT^y^^aiRJfc*Wi-5WW5:fflV^ 0 M2 3I1 sa 

ifcoVni, 7 j/f ^flt5 SOGf tfcott)|V\ &*3, ^it^M2 

wi«s^<Di«v^ks*i«E*»e>*5^<k3S*iK2 2©irjsw:;*s' h^°$iig£- 

**5, M3£3ftlR2 2{;iKi, fttllEb/c^b^^l 7 4 0 0^1© 

<bs*iKSrjgffl-e#So 5#m:S3*iri 7 m&<Dm&mtMmm2 21: 

XS«»C7K*Btia«r^b»S «t 5fcXStfS^Eb-Cfc&ffc3£*lK2 2^tiJ||£££ 
b1\ TK^OgS^WJ^nSWr*, W*t^M I SFETOtM{k 

0 7 (a) ^m-rXoi^. i(fe»JK2 3±td^liBi»«©SBi»^^ — 
25 Mn^f&^nfc^*- h MR 2 4 — ->^U :©7^hu-^f 

mm2 3\zmsm2 5 z> 0 r y f-y ^©icttiwki*!^ 
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J&$L £ tit l^fctf), 2 GO -/ ^ ^T*<D J. y ^ > It'J? f£ < X <£ < 

•So 

(Tah (TaN) &m V ^ -5 r t t> 5 C &I*IJ^T<£> 

y^}^ft^5^i:^T^5r tnmmtmmxfoZo mmit^mnmt vxmm 
15 u tz. t y*rmxm&Lx% 5 0 * v^-m&j&j&ffiiz.^- vmt ^xm^^m 

20 k£V^ I^T'fc 5 0 

r tD^JR^jim 2 7 -CiEiHit 2 5 3r*I#>iMP (i8 ( a ) ) 0 
CMPfefdJ; 9l&ifeLTgE$|2 6 Wtt?. (HI 8 (b)) 0 

Ei9 (a) izjjk-t£?iz^ mm2 6$o£T$mmm2 3±\^x hv<mm 
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J*U $b^SHK?L3 0*ra*3itf«i (Cu) m&tef&rtZ* ^»L3 
■t-So 

^{d, IH9 (b) {^3i%-t-«t 5 iEi»2 6<7>»^tlRl«ll^. Mfb3£*fflS 3 2 *3 
20 <fct*BK01SflR3 3«r7BricU r©«il3 3 *5 £ t^b^ftSI 3 2 Id 2 J£ 
pgcD^^^^^^^ToTSH^3 4 3 „ $ b\Z&Mk2 6 £ IrI«©IE<& 3 

5«riEJ»»3 4rtt^^i-So **3, m.itmmm3 2\a^ mtim.itmm^2 2 

fti:, 12 1 5t-x ^^3 1©»^i:ISI«^ * h y '**fef«K 3 6 

25 *3«tt^Ji(ai*fe»IR3 7&fl*ricU * Fs>A«*fogd8S3 6*5«fctWilfflafe»K3 7 iZ 2 

«rfl#ii»K3 7±t^Ei»4 osr^fijc-rso eimom:, fc^xj*^-* 
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Ik^, mi UZ7frf£5\z, SHH4 0&JI5*fe£tffl&4 1 £7£j&U $5>t3i, 
il^4 1±CM4 2Wt5o 3lfei»J»4 1»i. 

5 0 S OGi®M©il: S O Gllr 'J 7 n -f5fcfe©iM!:I 

15 HI 2^-TJ; IE^4 3 «r« 5 ^bS*BH 4 4 (^lf©l5i 

20 2^fc$ft5 0 t£ot\ ^t:S^M4 4{diSffl$tt-5M'fbS^{i, 3 5 0°ca 
25 -e^J&$*l5 0 tfttil4 4ii, IftSiH 7, 2 2iHf^ 

iikl^l4 4©MH[±7^^7^ffl^bti5^, 

Hll 3 \Z.7jk-t£ 0 gfl:^*jR4 4&«5ifrft3£*ffll4 5&^J*^5 
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6&MtftLxwsM4 3 4-ftm-t-5„ z.(ommi4 e ^mo x o i^^^rm^m 
4 7W«, Ki$mmmmfcfrr*3bz>s<>zf4 s*m&irz>. ^^4 
5 8&m&*mzte&£tiz&* 12 -era:— as&^n&u-cv^o &iBc?L4 6tt\ 7^- 

10 rw^, /^xjr-^st^t-^^n^^a^^-r^^^ -tax e> ©saw 

15 Z> 0 

20 *Hlfe©^fl6©3b*SrE 1 8^«tt)«IUl Q^^VNTUiBJ-rSo Ell 8»*. MI 
SFET©NBT I (Negative Bias Temperature Instability) ^-|45r^L/c 

^77^5. a«f. ?^>>LittmM(Dfcm(D¥mfcmmz^^xmj£isti^ 

■So 

018i:m9i^ y — ^ • ^— hfW«BE (Vgs) as^USfcittJflSftS** 
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U (fctx.t£V g s =- 1 V) X*<Dm-fo (t a u : t7ii©±#^F^^t# 

|19(i, 7 (V f b) o->7H^Lfc^77-e 

fo£ 0 MI SFETtLTttpI^ttft (#n^) K-7°£;ftfc 

*&M<oi&i&<D*m<*mw:(o&&&&L. &w (NH 3 ^t)) (D^-fittmrn 

HI l 9 ic^i-J; 5 NH 3 *f9©»-& Cfcffifl) HVf b->7h^l. 4VI: 
15 ItS^i^t, NH 3 il(Dl^ («IJ) TliVf b->7htt0. 4 5VI^ 
l£Jh*5 0 Vf bv/7b^^-Mfc^«i (tf'n>-) tfctfc^J: 

25 ^4 4{C^fflUfc^bS^ (^2^bH*M) k*ltm-fZ>b. FT-IR 

mi mt&mm<Ds i -h/s i — N^itR 1 1. ^2ift:a»s i -h 

/S i -N;i£-g-itR 2 ^©WJCtt, R 1 < R 2 N 0>Hfl*a s *>5o *W^©F 
T- I RSO^iixt^ giifti*R©s i - nfe&m-ii X l 0 21 cm" 3 
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X-foV „ S i -Njg'g'Skttl 0 X 1 0 21 cm- 3 T'fo5fflt»U M 2 Mfc^f 
H<75S i -HJS^ffikttl 1 X 1 0 21 cm- 3 -Cfc«J, S i -N3fe^jBctt6 X 1 O 2 

5 (mm<Dtem 2 ) 

:£3BW<£lllS0>fl£fl£2"efo5DRAM (Dynamic Random Access Memory) (DM 

bizz i^mwmm (exTm^&fii t^o) 101 &ffl-ir-u 7*njy^7-f 

iSXXf^iy^-^y&ffi&m^^X, £&1 O 1 t^SI* 3 5 OnmSft^^^RiaH 

0 2^Mt5 o ^©t, fc£ 3.1*8 5 0 — 9 0 OtSSro^^ y hlfrffc, &3 
1^3$ 1 0 0 0°CX*(D K7>T!ftIfe'ffci-«fc Y)-W\t* (BIJS1 OnmS^O) BMb^*BI 

15 1 0 6 S:*^ 1 0 2 ©rtSII^fifet 5o tLbX-titiS^ (0 3 ) 

tTh7xb^i/v/7y (TEOS) ^y-^^l-i^t^XvCVDfe 
fcl<fc!?SMB£3(?IK (aTTEOSM^V^) £4 0 OnmSg0>&ff-Ci£f*L 
^^^•fit^ 1 0 2 ^rS^iAtfo -©tiliiil^CMP (Chemical Mechanics 

1 Polishing) &^£9^0LTiff^#l»l 0 2&*©ffll*<Z>BWtS*lK£rl& 
20 *U aH^fllifcl 0 2<Drtl8fc:iJKfc3£3ltWl 0 TSrjSLt^iSWSr^ 

#Ct^ x HI 2 1 {ZTfrfX o^. SIS 1 0 1 K p §WF*Mfc *3«fctfn§!^ 
(^il^Lfii;^) ^^fi^^Lf::^ ^lOO0t«DMT*±IS^M 
^3rt£ifc£-t!r£r t iaot, ;*^y-t?^T wfcDMU 0 1 l^pi^H 0 
25 3fcj:0ni^MO5WU JSi2l3g&fH*K©S« 1 0 1 ^ p gJ^a^H 

tglOl (pi7x;H0 3fect{J ! ni7^H0 4) <£>^ffi£r £ ^ y hgfc# U 
fct&. 1^)80 O'C^ff&M^-trpM^/W 0 3*5«tn J nS!l7^H 0 4 <£>^*L^ 
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111 2 2tZ7jk-t£ 9^, ^- MfefldRl O 8<D±&fcV > (P) * 
LfcBSffl 0 Onmg£©<£Jggi;#S|&§r>y 3 >K 1 0 9a ^CVDMiL, 
iBEV^-tWifBJ-^^y^ y >^fe-eBU¥5nn®^OWNBIl 0 9b £|gj?5 0 
nmg£<Z>WBS 1 0 9c ct £±£3* U $ <b (d^r(D_b^^ C V 1 0 OnmU 

5 m<owt<tmmm no a zmm-tZo 

fo\ZLs 1IEWI 10 9c ©It AilP ^WNll09b©ryv'77^ 
a Wll 0 9 c<D±&<DMikmmmi lOali, rO*ft«!.3a^*3*t5WJKl o 

9 c©M««i:. ^x@-e^s^i i o a <d±& izmm-r z> mtmmm 

10 (110 b) irTI^Wil 0 9 c £<D#ffi©Jfc;fc«fn&Bftj£ LTffMt^o 
#Cf^ a2 3l^fJ:5l^ tl^il 1 O a ©±gliiCgJ? l O Onmtg© 

zmm^mtmrnm nob 
15 n cD^b^M nobit mm<Djtm 1 -ctftw uyt^k^sf at 1 7 <h mmco 

20 s> t^sur** b7K^^iK,it-rn«\ nife^fli i xm.w \.itt mm(Dmm%£. 
C5 0 mmizzz&miKDmjLTFBk, ^—hmm. y— * • kw>- 

^©ssiiiiofcs^ia&sBEiu $e>t^tt> mi s FET©u#v>flt3Eib<z>ra]s 
T*fcSo la>u ^mmmmx-te, ^r^^-ymm^t^^mt^Mmi iob 

25 So 

0 b ^v^^ilLtiftiill 10a, Wll 09c, WNll 0 9 b*3,fcl* 
#f| B >'!J3yii09a^K7^x J ,f>m o ^tllZXV^ y^V±sl-T 

i"fis&xfimmiBitomfflz.0>i&&i/v =>^mi o 9 a , wnh 0 9 b^trw 
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mi 0 9ci^45^-hSffil 0 9t^U rttfe©^-N*ffil 0 9(D± 
fflfclgMfcJl*!* 1 1 0 a*3«fct*MsSSlfI*l 1 0 b ^-ry^»WEl 1 

osr^-r«o **3, ^yt^7Wi«$nfcy-Hii 0911 

5K^-rX0^. f - Mi 1 O 9 ©Ml© p S^i/H 0 3 l: n 
10 «111S:^U ni->x/H0 4|:pS« fc^f ^fl"^* 

3 ^©^> ^y-fe^TWf<£>S«l 0 1 ©_h£B£:7;*- h l^v 5 * h 

^— ^ 113a ?rMt5 = 

i 3», *<k^*Bti i o b 4 o otw±©s^ 

»t^*«s ins, * * y -t^T w o^-ett. ^bS^flU i iobiH 

r<7>«t5^{ts*ifti i 3 35^7KfH*sj%«i'm«. mm^mix-mm^t 

• KWv^ffi^^BfcSv^&fci^lJk £*b^il MISFETWU 
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mm\mmm*&(D pmv^^i 0 3iini» (y ^^tzntm) *j 
t^Mt5riiaotn + s^iWi u (y— ^, Ki^>-) & 

iot P + iWiiii5 (y— K^-fX) sr?M-r<5o :^st©i 

5 j^iaielSS^^^LDD (Lightly Doped Drain) ^5t<Dy—^^ KK^ 

iifcnfi'WMI SFETQn^itfpftMMI SFETQp^I 

ia2 Mi i o 9<D±mzmitmmmi 1 6 &m 

10 S«r2pa^-t-So 

12 2 8(c^-r<t 5^. 7*M/v?7 m (ia^-&-r) ^^^iat> 
laot, n~m^m^mmi i io-m^^^ h*— ;n is. 1 1 9& 

15 

ill6) w^y^>^Jg^S7C#< jfeSJ:5*^-em\ £ffc&*Bli 1 3 

20 5ft&#-e?TV\ a&Ki o l^siii o 7*sgg< gijn^v>«t 5(--rs 0 $ 

^ £ *x<5 «fc 3 3&^"Cff V \ -7*— b 10 9 ( !7 - K*W L ) OffigfcSflsS 
ill l3lrStJ:?W= r.ftK.fc'K SfcJSBJfcSSr^i-S^v^^ h*-^ 
118, 1 1 9^-7*— hWMl 0 9 (17-KIWL) HtLteSl^ 
25 T^^f» X'MtfLZInZo 

2fel3l» El 3 0{C^i-J; 5 ^ _hfSx7^^^ 18, 119 £iiCT^ 

^yt/U7l/^OpSr)x;H 0 3 (n'l^i^l 1 1) Kn§!**fi4* ( 

(y — ^> KW>0 SrJgfifc-rSo H^T'OIgt, ^ * y -fer^T W K n ^ 
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V^/um-ZmtfLZinZ * * V -feylol^fflM I S F E T Q s dSj^fiJc^tLSo 

fot3>^n*-;Hl8, l 1 9©rtSB£r pals' h8s$£Lfc& % =»>*^ 
5 h*— /H 1 8, 1 1 9©rt«FB£^tfifefbg*«;i 1 6©_bg(5^!J^ (P) &<t* 

*-;H 18,11 90rt§B©^tC3Si"r. tt^«toTJKJ5)t"t~5o 

@3 2 1I*t < t^^ ^kSill 1 6<©_bSPtCCVDfe-CBiJ¥2 Onm 

io g&ofifert:S3fcffl! i 2 l^Jt^urb^, 7* MR fla^ari") 

\z. L K ^ >fxyf > ^ -e jlia 1eJ ff&ip^t WgTfb^RlK 1 2 I J: ti^ © TI©t 
^3S*K1 1 6^K7^iyfymr^aot, n^^A-MM I S FE 
TQ n <D y — .x x KW> (n + IW«114) ©_LgBf- 3 ^ h * — 

15 1 5) £D_L£Bl;i=^^ h*— ;H 2 3^JF^t5o */c, 

#I^H#l-, JliaiHlfS^i|c»pf ^^>;HMI SFETQptD^-MSl 0 9 ( 
*3«tt^n^-^^yWSM I S F E TQ p b*V^*fi<^^— 109)© 

1 1 8<D±«B^^/V— *—/H 2 5^?f^-f-^>o 
20 ®3 3^i-«t5l-, nftMMISFETQnOy-^ KW 

y (n + S»iiH4) pft«MISFETQp©y-^ 
, Ku>f> (p + M^^^l 1 5) <£>^E:fc3«fcl/=>'*^ h* — ;n 18© 

n*-/H 2 2, 1 2 3, 1 2 4 0TO t tU ! ^^-*-;H 2 SiD^tT 5 

25 7^12 7Wt5o 

y t-f Ki 1 2 6 11, ^Jiti ^ y h 1 2 2, 1 2 3, 1 2 4 

ortfflHsJ:^;*^— /n 2 5©rt3B4^tf®MI3£*IB*l 2 l ©JigBic:^^ s> 
* y ^^fe-CBIff3 Onmfl^OT i J^t^ff2 OnmHS©T i NIBIi: £r±£ffi Lfc 
££l 0 1 £$J6 5 OTCT^^S-r^Cir^^o-C^-rao 

35 



WO 01/04946 - PCT/JP99/03703 

1 2 7 fii, mz-^^^f? h*— tV\ 2 2, 1 2 3, 1 2 4 CDF*|g|S:}o J:D«^/^— 
/H 2 5<7>F*]gB£r"a-fr_h!5T i Nffll<0±^^C VDfeT'If 5 OnmS^CDT 

i NK^ir^Biff 3 o os^owjKSriiau^, m^mmi 2 1 ^±ih3(dw 

5 12 2, 12 3, 1 2 4<Drt$Pfc«tt>^^— *--^l 2 5»rtlH3^{^-f-^ «t 
V — * % KKV (n'i^iilH, p + §4^*fW£l 1 5) ir-t© 

_b$Pi-^^$nfc7°^^ 1 2 7 ir<D#®ic:T i *>y-»Nr K*»b*s±ia'>y i^-r 

KRl 2 6 Mt5r kfc£*>. y~ KW^ (n + §U 1 1 4 

10 , p + I^i^ll5) kzf^yi 2 7 k<D^>#? h&l7i&&mirZ>-b 

J^i23(Hl8S^^fi)c-r6M I S FET (nftWMISFETQ 
n, pftMMISFETQp) ^t&fft&^ft.L-r 6 C 

EI 3 4 ic^-TJ: 5 ^^E-y -fe/PTW ©KftSSSBI 1 2 l ©.hSBlctf 

^ miblmu Mismsg^o^LS^ i 2 i (D±^{^^ i g @ (Dmm 

15 13 0~1 3 3«f§ 0 tf y hjg&B L*5<tZ>*^lSS©Sal|l 3 0 — 1 3 3 
te, 0y;tfifSMI3£*ffl|l 2 1 <D±mz.*'<y* y >^i*-CJgffl 0 0nmM©W 

tSCltlliotf^tSo lOil^ If y hi»B L*3<fct*E*|l 3 0~1 3 3 

20 3 0—1 3 3 5SriS5V^jEfefflfft-e^^— ^ Z> 0 

^(d, El3 5l^fJ;9l^ bTy M*B L *3 «t t5fS 1 Ji B 1 3 0~1 3 

3 (Dji^icimi? 3 o onmsit©afe^*jBi 134 &i&f£tz> 0 zcomt^m^ 1 
3 4}^, mmmitmmwti 1 6 iri^^^-c^-t-^ 0 

^{c, 0 3 6t*tJ:5l^ ifbiili 3 4©±||ii:cvDMJ|2 o o 
25 nniStO^v'y ^Vll 3 5 £*t;»Lfc#, 7* M^i^-X MKSr^^^li L 

oT, H/Jn— 1 9©±^<?5#3eil*>y s^BIl 3 5Hil3 
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3 7 ^Ms^Vtz^. ZIOiM' K!7*— tf- 13 7 t^jgUv'y 3 >flH 1 3 
5 t ^v^^dL-CtftS^Hl 3 4 33«fct*t0>TS©BMfc3!*Ii!l 2 1 * K7 
^i^fy^fS^irtiot, z'Z'ff h* — /H 1 9 (DJigB^A'— * — A' 
1 3 8 ^Mt5c if 1 3 6 (DM&W'f 3 7tt, ?f 1 3 

5 6 0rt$B*^tf#>SS^y =^fflll 3 5©±|$(lCVDfet*^a B B'>^y|i?r 

mm^m, ^<D&t&&~>v ^^m^^m^y^^jf^xmi 3 6 oxalate 

10 a^n*-;ni9»SJ:n^<!!i:5. rWU:^ *^y-tr/uiMX 

Lt , if s/ K^B L <t -XA— /i- i 3 8 £ <D-&frik-? — \/>'frW& o 

*x5<dt% »©igT?7/i/-*-yn 3 swrts&fcsa&i&^ns^^i 3 9 t 

2fetd, ±fB» H B ^yny|ii 3 5^^ K?*— vl/*'*— 1 3 7 fc£ K7 
15 -r^^^-e^Lfc^, E3 8i:*t«J:5l^ /W 3 8 ©rtflSl;: 

Z?7 ? 1 3 9 Sr^fiJc-f 5 0 ^ ^ 1 3 9 tt, /I/ 13 8 cDf*lg&£r^-tp&£ 

Mil3 4WiSlCnI» (y» K— ^L^ffiS^SSS^y 

— 3 8 (7)^^©^^t; i o TMtSo 

20 03 9i^tJ:5i-, mit^mmi s 4<D±m^cvDmx^mi o o 

ii4i (DTmcomtmmmi 40* Kf'fis'^tSwtti^, 

25 A- 13 8 <D±m^m 14 2 *^fijci"5 0 ffif ^^ffl^aaS^TIflMMtts 

amwssris^-r^iftjctt, an 4 2&mf$.-rz>mitf£mmi 4 1 ^v^m ( 
1 . 3 m mil) -ettaii-s^s^feSo 
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m 4 o (d^-r J; 5 ti42 cDftgB£-g-i?M:^f Jgl l 4 l (D_Lg|$^ 

. nSW (';>-) ^ K-/Lfcll? 5 O nmgt^7^^7 7 ^ '> ^ = ^1 1 
5 4 3 a^CVDfet*iliLf:i, 4 1 ©±^7^7 7^'>!J ^ 

^11 4 3a ^^^s/^-f-Sr id «fc «9 , m 1 4 2©»fio-C7^7 
7^v'!J3Vll4 3a^to ^tf^. «1 4 2 0rt^|5^^o/c_bfET^^^ 
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